Small-angle neutron scattering studies of the effects of amphotericin B on phospholipid and phospholipid-sterol membrane structure.
Small-angle neutron scattering (SANS) studies have been performed to study the structural changes induced in the membranes of vesicles prepared (by thin film evaporation) from phospholipid and mixed phospholipid-sterol mixtures, in the presence of different concentrations and different aggregation states of the anti-fungal drug, amphotericin B (AmB). In the majority of the experiments reported, the lipid vesicles were prepared with the drug added directly to the lipid dispersions dissolved in solvents favouring either AmB monomers or aggregates, and the vesicles then sonicated to a mean size of ~100 nm. Experiments were also performed, however, in which micellar dispersions of the drug were added to pre-formed lipid and lipid-sterol vesicles. The vesicles were prepared using the phospholipid palmitoyloleoylphosphatidylcholine (POPC), or mixtures of this lipid with either 30 mol% cholesterol or 30 mol% ergosterol. Analyses of the SANS data show that irrespective of the AmB concentration or aggregation state, there is an increase in the membrane thickness of both the pure POPC and the mixed POPC-sterol vesicles-in all cases amounting to ~4 Å. The structural changes induced by the drug's insertion into the model fungal cell membranes (as mimicked by POPC-ergosterol vesicles) are thus the same as those resulting from its insertion into the model mammalian cell membranes (as mimicked by POPC-cholesterol vesicles). It is concluded that the specificity of AmB for fungal versus human cells does not arise because of (static) structural differences between lipid-cholesterol-AmB and lipid-ergosterol-AmB membranes, but more likely results from differences in the kinetics of their transmembrane pore formation and/or because of enthalpic differences between the two types of sterol-AmB complexes.